The common theory of linear mode transformation is not applicable for helicon-produced plasmas with a steep radial density profile which was recently observed close to the axis of a helicon source operating in the blue mode [1] . In the present paper, we analyse mode conversion for non-axisymmetric (m 0) modes taking account of strong gradient density effects on the wave propagation. We will show that the densities at which mode conversion occurs can be considerably lower then according to the common theory [2] if the density gradient is steep enough.
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Theor y
For simplicity, we treat the problem in plane geometry and describe the e.m. fields by the 
We then get from (1) with the aid of (2) the dispersion relation as a bi-quadratic equation for the perpendicular wavenumber defined by 22 2 () 
with the discriminant
Let us first consider the plasma region, where
We then obtain from (5), (6) for short-wavelength electrostatic modes (Trivelpiece-Gould modes)
For long-wavelength electromagnetic modes (helicon modes), we correspondingly have 
We can easily see from (11) 
we infer from (12) that mode conversion can occur at much lower density,
if the gradient scale-length tends to a critical value defined by the relation
From (15) Following the well-known approach [4] one can get the connection formulas showing total transformation of the helicon mode into a strongly damped electrostatic mode.
